I intend in this paper to discuss the etiologic relationship of disease of the accessory nasal sinuses to diseases of the bronchi. with the subsequent development of bronchiectasis, and 1 will begin by stating my own po-sition as I have done previously.
Patients with bronchiectasis will usually be found to have a well-marked sinusitis, and the degree of the bronchial infection is usually in proportion to the amount of sinus involvement present, the well-advanced cases of bronchiectasis having a pansinusitis, as the lantern slides shown later will demonstrate. In going over some of the authoritative literature on bronchiectasis we have not noted such an association mentioned. There have been observations on the nasal cavities as the cause of non tuberculous pulmonary disease-as, for example, those of Rist, Sergeant and Saylor, cited by Gilbert in a former discussion of this subject. But nowhere do we find any emphasis on an etiologic relationship or on the possible pathways of infection linking the upper and lower respiratory fields. Even very recent works, such as the Oxford System of Medicine and Nelson's System of Medicine, make no mention of the sinuses in connection with bronchiectasis. It is of interest to note that~IcPherson in Osler's System of Medicine mentions brain abscess as a relatively frequent complication of bronchiectasis. The question immediately arises in our mind that since brain abscess is also a frequent complication of sinus disease, do not the bronchiectatic subjects in whom this complication is found develop it not from their bronchi but from an unrecognized sinusitis? While this paper is meant to deal entirely with the sinuses as an etiologic cause, I feel that to *Rpad before the Western Section of the American Larynological, Rinological and Otological Society, Los Angeles, California, Jan. 29, 1921. avoid confusion and make myself understood I should mention that a digest of the views expressed by McPhedrin, Stengel, Powell and Hartley and by MacCallum, permitted us to make the following classification:
1. Bronchiectasis due to mechanical obstruction. a. Foreign bodies in bronchi. b. Tumors, including aneurism. 2. Cases of general "bronchiolectasis" III young children after acute bronchitis. 3. Cases, especially in infants, where there IS bronchial dilatation to compensate for atelectasis. 4. Cases associated with fibroid tuberculosis, or other extensive fibrosis, as after empyema or organizing pneumonia, where there is contraction and compensatory bronchial dilatation. These four groups of known or partially known etiology comprise a minority of the cases of bronchiectasis, and leave a majority to be classed as:
5. Cases attributed to chronic bronchitis or to an acute bronchitis or bronchopneumonia which has left sequelae. This fifth group of cases includes all not included in the first four. That is, all the obscure cases. In them the history is often vague and the real cause distinctly hypothetical.
Let me here review briefly some experimental work on animals which I have carried on with the help of Dr. Ryder during the last four years. The work falls into two divisions. The first, on the lymph drainage of the accessory nasal sinuses, was reported two years ago. In it we proved, by the use of carbon suspensions and tubercle bacillus emulsions, that the lymph drainage of the antrum is by way of the submaxillary and deep cervical nodes. These latter in the rabbit are long nodes which take the place of the entire deep chain in man, including the retropharyngeal. From these nodes drainage passes onward by the cervical lymph ducts, the great veins, the right side of the heart and the pulmonary artery, to the lungs. The frontal sinuses appear to drain by the same route. '-IVe believe this to be the first complete demonstration of this path. Schaeffer, in his recent book on the nose, follows Most, and carries the drainage of the accessory sinuses only as far as the retropharyngeals, and this dubiously. Andre, working on the cadaver, concluded that drainage was to the retropharyngeal and cervical nodes, but did not completely demonstrate it. New has noted metastasis of malignant tumors from the antrum to the parotid submaxillary and cervical nodes.
In our first series we also inoculated a few rabbits in the antrum with pneumococci from a human antrum and produced inflammation of the antrum, phlegmon of the neck, an intense tracheitis and bronchitis, and pneumonia.
In the course of the first series we became interested in the question of pulmonary involvement by inhalation. Vife, therefore, carried out another series, completed last year and in part published, in part about to be. In this second series we found that if india ink: or baterial suspensions were inj ected into the nasal fossae, or into the antrum in such amount that a good deal escaped into the nasal fossae, they were readily inhaled. In the latter case lesions or pigmentations of the antrum and lung were produced simultaneously.
Thus we have demonstrated the two routes which connect the accessory sinuses with the lungs and bronchi-the lymphatic or circulatory route, which can function even in the case of an antrum which does not discharge at all into the nose; and the inhalation or bronchial route, which is open to any substance reaching the nasal fossae from the accessory sinuses or elsewhere, provided it be converted into droplets or aspirated by sudden inspiration.
Here, then, is the situation: A condition, bronchiectasis, develops inexplicably in a certain number of cases, often with the history of acute bronchitis-'---a disease nearly everybody has at some time-or of bronchopneumonia, followed by' chronic cough. Acute bronchitis and bronchopneumonia as well, though to a less degree, are usually phases of an infection which involves the \vhole upper respiratory mucous membrane, often including the sinuses.
That sinus infection and acute bronchitis may develop simultaneously is hardly to be questioned. Bronchiectasis does not occur in the majority of the cases of chronic bronchitis, and the tendency is to get well unless fostered and fed by a chronic sinus infection.
I have already demonstrated two routes in which this infection may take place, add to this lowered bodily resistance due to chronic infection and I believe you have the solution. The theory that sinus disease may develop secondary to the bronchial may be put forth, but this is extremely improbable since there is no ready route from the bronchi to the sinuses. The number of cases with cough, moist rales at the bases, particularly in children, who get well after early diagnosis and proper treatment of the sinuses, also disapproves it, as the case of R. L., age 10, will demonstrate when shown.
To those who are inclined to say that the large quantities of secretion coughed up from the bronchi might readily infect the sinuses I might only cite the similar instance in pulmonary tuberculosis without the same coincidence existing.
The coexistence of bronchiectasis and chronic sinus infection in a large number of cases surely must be explained on other grounds than coincidence.
I asked my friends doing chest work to endeavor to find me a case of nonobstructive bronchiectasis without sinue disease. The one case coming without demonstrable sinus disease had the following history which is self explanatory:
John O. Referred by Gilbert, Age 39. Came to Colorado Springs for pulmonary tuberculosis. History: Always well and never had cough until six years ago or at the age of 33. Seven years ago had difficulty with stomach which proved to be an ulcer. He was operated upon for this under ether anesthesia. Began to cough immediately after and has coughed ever since. N ow raises quantities of foul smelling greenish material. You will see this case cannot be put in class five.
The slides I am about to show do not represent my whole series, but rather were picked to bring out points that should be emphasized.
1. Many of these cases are mistaken and treated for pulmonary tuberculosis, and the majority of them consult the internist and chest man first. If the patient's history of "no nOse trouble" alone is accepted without a most thorough investigation of the sinuses, then the diagnosis will not be made nor the best interests of the patient served.
2.
A careful search for sinus disease in the early stages of a persistent bronchitis, especially in children, will clear many cases, while it is very evident that treatment of the infected sinuses in well developed bronchiectasis will not effect a cure.
Every means has been carried out by competent chest men to rule out pulmonary tubercl1losis and establish a diagnosis of bronchiectasis.
While this paper deals with the etiologic cause of bronchiectasis, it is because it is the final sequela, and the relationship of the two existing conditions can more easily be demonstrated by slides. But mention might be made of numbers of cases of chronic coughs and bronchitis where a roentgenogram would show nothing, and only a careful auscultation would reveal the true condition.
Careful attention to the histories of this series will show: 1. That the majority of them started with'nose trouble and cough when children.
2. That the advanced cases have pansinusitis. 0.
3. That the bacterial flora from the sinuses and the sputa is the same. 4. That those who have only slight sinus involvement, thereby lessening their absorption, do get results by treatment.
5. That a goodly number had no symptom or clinical evidence of sinus disease such as is usually manifested by discharge and headache, especially where the maxillaries were involved.
Because of the lack of appreciation of sinus-bronchus disease as a common clinical entity, it seems desirable to pile up emphasis on this point. For this reason I have recently compiled and reported a series of 14 cases, showing lantern slides of the radiographs of the sinuses and chest. Here I will give in full two cases selected because of their special interest and will summarize the rest.
Case I.-Miss G. H., is not one of the bronchiectasis, but of pulmonary tuberculosis, and is chosen in or~er to demonstrate the lymphatic pathway from the upper aIr passages to the thorax. Radiograph showed calcification of the cervical glands a~d a continuous chain leading down into the mediastinum. The tonsils were most likely the portal of infection in this case. They were removed under local anesthesia, and a pathologic examination revealed extensive scars, suggesting healed and fibrosed tuberculosis.
Case 2.-Master R. L., aged 10, I report in detail, because I believe it shows clearly the process of development in these cases and. what treatment will do if the diagnosis is made early. Family history negative. Past history: measles at three; tonsils and adenoids removed at four. First seen by the present writer at the age of six because of cervical adenitis. Stumps of tonsils and remnant of adenoid were removed at that time. Good recovery and disappearance of glands. Next seen in June, 1919, three years later, when he was nine years old. Mother brought him because he was having so much catarrhal dropping from nasopharynx. Was seen several times then and not seen again until six months later. This time he was brought in for frontal headaches of such severity that he could not remain in school. Double maxillary sinusitis was ssupected and a radiographic plate was made. Report was as follows: "frontals not well developed or clear; ethmoids not definitely clear; right and left maxillaries decidedly cloudedin fact, it would be impossible to tell from the plate whether maxillary cavities are present or not." Exploratory puncture, under general anesthesia, of both maxillary sinuses was advised but this was not accomplished, and the boy was not seen until eight months later when he was referred to me in October, 1920, by Dr. H. C. G. with the following report: "A poorly nourished and anemic looking boy. Examination of the lungs shows rales after cough in both bases and some fine rales in the apex of the right lung after expiratory cough. Von Pirquet test--slightly positive. Urine has been examined on five different occasions and albumin, . varying from slight trace to a double positive, was found each time. Hyaline and granular casts were found on various occasions. Examination of sputum negative." On October 25, 1920, under ether anesthesia, both maxillary sinuses wer~: opened under the inferior turbinate and the nasoantral floor removed with the bone drill. No pus was found, but on exploring with the probe the mucous membrane appeared to be soft and thick. A piece was removed from the wall of eat!! sinus for pathologic examination. The pathologic report was as follows: "Antrurn curettings: :\lasses of very loose edematous and congested vascular connective tissue showing marked infiltration with leucocytes both monos and polys. Several hyperplastic lymph follicles present. Surface covered with antral epithelium showing marked papillary overgrowth. No free pus on surface." Another physical examination on November 15th showed the chest free from rales. There was no cough, and the boy has remained well ever since (April 1,  1921) .
The following is a summary of the remaining cases of the. series. One patient was sixteen years of age, one thirty-four and one forty-eight; the other nine ranged between twenty and twenty-eight years; the youngest patient was the one reported in full, who was ten.
Eight patients gave a history of headaches and nasal discharge from childhood, and the diagnosis of combined sinus and bronchial disease could readily have been made if the possibility had been duly borne in mind. Three had no symptoms of sinus disease and gave no history suggesting it. On the contrary, they were absolutely unconscious of it until the sinuses were radiog-raphed and the pus washed out. One had very slight headache and nasal discharge, but had never associated it with her cough.
Six of the patients had actually gone to sanatoria and had been treated for tuberculosis.
Only one of the series had bronchial asthma, and this was associated with bronchiectasis. He had been thoroughly tested with proteins with negative results, and his asthma was quitc ertainly due to his nasal disease. Seven cases were definitely helped by suitable treatment of the sinus condition, plus postural drainage.
In ten cases bacteriologic examinations were made and the same organisms found in the sputum and the discharge from the sinuses. In two cases of hyperplastic. type pathologic examinations were made of the tissues removed and these showed chronic inflammatory changes.
